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E9 > tX*«*# & ■ Wjh«f#j*fcitt**fft#*A*#«^ifcifft#*^** 

- ft jL if # ;# & 41 « *k ft # 4* A * * tt * ft 
J* «t 41 4- * ft £ # ■ £ t ' f$ ft Hfc «f ft ** 4* » * * * 
& (Ground P 1 a n e )fl I*, -b 4. ft * if ft a # # * £ A 
( Non-Solder Mask Defined, NSMD) Z- & ? a 1$ & • 
^ # #s <sg # 1 «■ 41 ft Afe, t & ft «°o f ^ a ^ ' * ^ * **■ ^ 
& if "U, & E 3* _L 41 ft itfe, if ft 5- «P it 4- £ t ^ & -t- ' ^ 

P# jL ^ ^ € & F*1 # £ t 'te ft ( Bridge) ffn it /& Sff & *a 

5^ 41 J£ • 

^ n ^ £ a : * 9ffl 

10 0 *& Mt -fr "t # (* & * ) 

ioi % % m & 

10 2 i£ if t'J M 

102b,102c^Eif#I^MD 

1 0 3,2 0 3 if ft ^ 

31 ; '■ GROUND PAD STRUCTURE FOR PREVENTING SOLDER EXTRUSION 

AND SEMICONDUCTOR PACKAGE HAVING THE GROUND PAD STRUCTURE) 

A ground pad structure for preventing solder 
extrusion an~d a semiconductor package having the 
ground pad structure are disclosed, wherein the 
ground pad structure has the ground pads located 
along its circumference be formed in a non-solder 
mask defined manner. Accordingly, a good grounding 
quality is maintained, and the occurrence of the 
electrical bridging among the adjacent conductive 
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A « & (-6-^^^ : GROUND PAD STRUCTURE FOR PREVENTING SOLDER EXTRUSION 

AND SEMICONDUCTOR PACKAGE HAVING THE GROUND PAD STRUCTURE) 

traces can be avoided as the extrusion of the 
molten"'Solder bumps from the ground pads located 
along the ground pad structure's circumference 
toward their adjacent conductive traces is 
effectively prevented. 
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jl * &msLW (i) 

[ f a^/r I -t ft % 41 ^ ] : 

4k- # a ^ Afl ^ - *t w if & & & n & .*# # a * 

# tg # Mb & # ' & - it & % 8. bb 
31 m ?$- f\ A ( Flip Chip Ball Grid Array, FCBGA) M 

S ftftftflf ( Surface Mount Technology) • 
^ # * & Mb If ^ 31 & ^ f £ i t 4 B a a t -ft « -l± ° 

[ ^ f ft ^ ] : 

^ 4- ^- It ft #r 41 i& t ' ^ I ft aa )i ( Semiconductor 
Chip )a f a a B flj (Flip-Chip)H A lit « ^ f# g # ?<l 
( Matrix Array) ^^t^y|^±& - *» if *fc ( Solder 
Balls) I I? II I ( Solder Bumps) € & ft £J * ( 
Substrate ) & £p #J i£ afc- 4K. ( Printed Circuit Board ) 
_L > & 0-J — ?'J s£ ( Ball Grid Array, B G A 

* 9b # w a. B a a >$- a if & m & feif ' & * & & ft 

* - *& & -f£ If f'J >f ( Solder Mask) ' IS 3£ If f'J ITS 
1& # i£ € «F Ml ( Conductive Traces) ■ 4- % % & & *f 
^ ( Terminal) & # If II & * ( Solder Bumps) If 
#4L4fcX - « & If #1 yf If ^ ( Solder 
Pads) > S ikb ' i&^&&i&gr&%L±-&&Q$ife& & %l ' 

s a a # m & it i& ta ii if a & « a ft # ^ 1- 4& ^ I it #1 * t 

11 ( V i a s ) jt £ * & t ^ * J3& & /f (Resin Core) ^ t£ € 
**.#i&5.;&#LJ£*P ' # ^ ^MP t I ( e P #J "t # ) t 

•l± it ft • 
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i > (2) 

- *t tf- t W & if isfe (<i if & & ^ ^ *i 1 Affl A 9 IB 
fflflt^4L^*^A^ ( Solder Mask Defined, SMD) if 
^ • 41 4£ if #J >§ 102M o 1 0 2 a^L "t ^ ^ /& * 1 0 
4l #t fit £ $ 1 0 0_t #j if 103^^t ' a 4~ « if ^ 10 3^^ 
& & i£ 4£ if f'J * t I 0 

Si I l B ; i ^ I t ( F 1 i p-chi p Technology) % 2 A 
ffl A % 2 Bffl #r ^ > #. fl & ^ a a B >} 1 141 # m 4t « ( <a # f£ # 

# *L t -f € SI- A t 7t # is ft & © ) 1 1 bb X if & 1 1 3 

± IV & il $£ 1® & M & & 1 1 2 ( - & 41 ft if & ±& ( Solder 
Bumps) ) ' # a ^ ffi 4t ffi 1 1 0« T # ^ ^ ' tS H, # 1 m if 
£ A* 10' ft # j& & * a a a >} if * 1 1 3 * ft if S * 1 1 2A & 
if 10 3^- if # * ^ *P : & # ^ & °P & M- ( Underfill) 

^ I f I f )L ^ - t f # 12 5. £ a ft 1 14L /£ £P Fal P# ' £A & 

ft H If fi ^ 1 1 24l if # ^7 ( Solder Joint) - 

-ft * ft a s a J# * £ & «• *L « ft * *t * 5 * ^ ^ if ^ * 

( R e f 1 o w) > i£ if M # ^ ^ ft if ft & * 1 1 2^ $ T 
*£**ji££tt;|*JJgJ!ft ' i]fcBf#*S#?ifft&tf5. 1 1 2#J £ ffl 
& & m m & Mt * # 1 2£ ?» ' * & t£ if ft a Jfe 11 2*£ £ 
HS> lift 4l 4r J if # M * 4£ if *l M 1 0 2^ if ^ 1 0 3P-1 ^ ft P£ 

-SL 4£ if #J >f 1 0 2#i #t Si ^ >f 10 0P-1 ^ P-1 RK SC ^ ' ft ?l # *§ *P 
ft if & & 1 1 2M 1ft & *a *$■ ' » 2 All ^ la ^ «P 10 5^ 
TP - & 5M3MI SP 1 0 1M ^ 1ft * *a «8- • % 2 Bffl ^ 

m. & «P^10 6/9f7F»jfc75*^^E if t'J ^ 1 0 2i^ if ^ 1 0 3M 41 

^7 Ml 3- *t ' -fit if ft & 1 1 2*8. * >m ^> n- & % 




JL * &WiiL a n (3) 

If # £ ^ & ^ •*£ # *l /f 1 0 2n i° & 1 0 3 P.I 4i Pal B t : ft 4£ 
If #J * 1 0 2^ ft m & J| 10 OPal 4i & ^ ii 1% & _L i& If ffl >f 
1 0 2& If & 10 3Pa1 4i & ^ ^ % ik ' -ft 3r # #J £ 1 0 2i5i & fli 
& M 1 0 OPal 4i & ^ ft a ^ 2*) A ^ ■ fl'J & ^ #1 # 1 0 2& #t fli & 

& 1 0 OPal 41 Pal BR #5 £ J*7 If Ift & & 11 2M $ jS. ^ 4l *£ ft* ^ $ 

If # #r ^ ■ ft ^ # m & & & & 1 1 2P*1 * 4i «P ^ € 3# 

& 10 1 Pal 4L 4fc # M SS- 0 

£ - *j" ^ _L i£ If * £ A 5*. If- ^ 41 # If * & A A 

( Non-Solder Mask Defined, NSMD) If & > 
£ 41 ^ if ^ -k° % 3 AS! A % 3 Bffl #t ^ • 4£ I* #1 4* 1 0 24i ffl a 
1 0 2 b#. A ^ ^ j*. # m ^ M 1 0 0_t # If & 1 0 3 - # i* If & 
10 3- ^ IS * J3t & M 1 0 04i ^ © a ^ If ^ 1 0 3^ it ^ 4i £p 
^ 5f f » t 1 0 1- # *h E £ t£ •?£ If #1 # 1 0 24i Bfl a 10 2b- 

J:b « 4Y H- * £ A ^ If ^. ffl € a S a 5! J* m P# ?'J ^ 

( Flip Chip Ball Grid Array, FCBGA) M $L M m ' « 
3? 4ffl /9f 7F ' « If £b * 1 1 24* # « If >t 102 

4i #l -JL T tt. ^ * I?- 1 0 3_L - ii ^ ^ S ^ « # ^ 1 0 3^ E 
6*j #f m & >§ 1 0 04i £ ft # ^- ^ # # 1 2 JL # ^ ^ ° * ^ « 
Mt J* # 12^- #t JI ^ 4f 10 OPal 4i j& ^ >j * 4k ' @ itb t a B a M 
^ ^ & M B. fi m. ft it tt. J*. 4i i€ If ^ * ( R e f 1 o w) Bf - 

I 12®. & J& Ml & to & M & & g P 3»«S Aff^ 
10 3^ IS 6*i #t J3& ^ >f 1 0 0#l- *g. Mt ^ # 1 2Pa1 4i Pal F£ ;# >s ^ ^£ If 

f-j ^ 10 2^ m m yf i o OPal 4i Pai p# • ft & 51 # 4§ *p ^ n- 

a J* 1 1 2Pa1 4i ffi # M S&. ^ ^9 # ^ t Sff AjL 1 0 1 Pal 4i ^ 4# *a 3^ 0 
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i . %t*nt;L*ft (4) 

& ft • * ^ ^ ft a a B 5i Jfc' P# ?<J A $L ft 4% $1- & & tf> 
Jh t ' *» 3? 5 A® & # 5 B® #r tf . - & -ft ^ t W] # ffr tSt £ & 
itb m if a Jfc 1 1 2 a • Ji^S'J & 10*. &t fli & 

R 1 0 06<7 H n <fc * _L 41 # *fc ip- © (Ground Plane) 108= itb 
b^F- *» «fc ^ # itb © 1 0 8£- itb # # *b ffl Ui if a i& 112 a*a *f 
#j -fit £ _h ^ /& # if jp. £ A *t itb if & • H'J ^ ^ 6ffl #r 

7F - # itt ^ © i o 8_l & m m ik a n a ir *# 1 o 8 a - 

t # ^ ^ I # ^ f 1 0 8 Ml- H * j& St ^ ^ 1 0 8 c# # 
itb -f- © 1 0 m # OL it JL IS itb if & 1 0 8 *P 3* # {£ 
1 0 8 c- #f *h S ^ ^ & ft 7F 4i if $j £ 1 0 241 a 10 2b 
t - ft. * ^ itb m. # if Jp. £ A # itb if & 1 0 8 b4i £ ^ * 4t f 
jl & b$ . |gj # if jp. £ 4| 5$, ^ if. i o 8 r5 ft j& fj- 4i 

* ffc 1 0 8 c& # i<b -f- © 1 0 8ii ii. • it 0 21 ^ & itb ffi 1 0 8_L fA 
fit £ It /& # 4i BI 41 Jfc 4t 10 8a- i£ /& # itb ^ ft 1 0 84i & © 
^ ^ # t f J. # i| * f S . ft *f fft. #■ itb % -\± ih ± M> ¥ ° 

it - 4£ ft a a a ^ Jfc P# ?'J 5^ ^ & # 4l # itb -f" A fc & b ill it tSt £ 

^ 6ffl #f 7F 4i # if jp. ^ t ^ <^ itb if & 1 0 8 b ■ ft #5 # ffl ^ ^. 
^ if jp. ^ a ^ # iib if...^ a ^ # ^ ^ 4i ^ © ^ fl> S . ^ % 5 A 
ffl A 3? .5 BIB #t iF > # ^ # &. *f 4i # itb % t± » 

<^ A ' # 5 Affl A ^ 5 Bffl m # ffl ^ ^ 4L if Jp. ^ & 

# itb if ^ 4i i B a a 2! F# ?.J & ii $L ft m *T m # ft. iff 4i # itb 
-t -l± ' 2P ^ & >4r & m i4 if JP- ^ a 5^ if * 1/ «. if fi& ;# >^ 5. 
0 ifi. 41 t£ f; S9F -it _L ft i4 ^ iBQF & M SS- 4i ^ ^ • ^ Pp • *o ^ 5 A 
ffl A % 5m m ^ ' & it ft ft. 4i is if # * . ^ ^ ^£ if #J 
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i • (5) 

/f 1 0 2& & *t ® 1 0 8W M ^ >7 l& sL z- tk > it in ft* & Ol * 

s> i o 8*h ® & m & if & & i i 2 a& & m. *§. ha & m 

if # £ 3* ;# & >v If £>j M 1 0 2^ 4£ itt © 1 0 8IUJ W P& t • 

ft 51 * #1 H M % % m & 1 0 1M #t & %l n- ' % 5 AH Sl % 

5 Bffl 4l fe & ^ # 10 7#r ° 

[ # ^ 1*3 ] : 

^ % m ±. -g- @ &o ^ ^ * <£■ - 3$ Br oh if & at ^ & *fc 

if ts # ±tt 3-f # ' «. # ^ 

*fc « 1 *f & ith t 4± i4 4£ °a f 4L IS] - # # $± i|! ^ if 4& 

* 4£ *b if .34. 5. HP i£ tff- Sft Ml _t • ^R-jL^-Sf-^JaFMl 

W # £ « ft 54 jtfc 3ft ML^Uf-^H.ag.4L3a*. • 

* tit 4^ # a £ 4L _t i£ A ^ -ffc § #J m 5t>;& Bfr jL if U, >H 

* & if ^ & m ' & &^*^«#**£j&4L&*fe.- s p-s ' i* 

^^-f-®4f-1StJLH5t^*i^#&Mt-fh€^Jiil**»*BMt *£ -IS if 
m 4Ji«*jt^i9rti • fsj t£ & Mb © _L *j- ife ^ -f ^ It a a a 
>H ±.p$k'&&-3$L&.iZ&,&i&3L%:ibm % % £■ M if if # ^_ 
^ i _L ^ ^ # T ^ S dJ t& & if f 'I M $> $k # i& if ^ ' * 
t ' « # Afc ^ © ^ ^ i4 if ^ # a # if jp. ^ a 

( Non-S.oldeL.Jask Defined, NSMD) ^ >T ^ ^ a ^ ^ - 

^ # a£ 4L JL |^ jL if i^ ;# ;H ^ # if * & M -f ^ ft 
*f ^ # ' ^ & ^ * 4t ' ta^.fe***&Mt^«>t ' ff> & K 

V & -L A £ & M o ^ *b ig, gt -J± ^£ if *J >f ^ 4*. yf ' ^ t ' 
t»H« ^ *J f ^ ^ f i t« M o ^ # ^ Mb if 
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& : & Mb l| 3£ & m > & ^ * ^ t # & /fc 4i Mb ^ a • 

m v$ tZ & Mb « _L ^ & % *T *h £ 4 *B ML 4* 4i M o 4l £ tt 

# Mb if 16- • * t ' t £ Mb © ^ & _h 4i & Mb if £ # a # II 

# Jt & ( Non-Solder Mask Defined, NSMD) 4i 3" A «. 

^ ; ^ f § a a B ^ > t£ -f ^ ft & £ a* #j a % ft m & s ^ *§ 

M M ^ # ft % & ft ' t& ft ft & £> ±. 1$ & % *X $t m 4t # Mb ffl 

*f-€£-4|if*fc,Sl#*bffl3!f'fc£-;Sif*fe ' j-x H fg # # Mb ffi 3$- 

t ^ 4 if ^ 1 # ^ ffl f t ^ 1 II ^ s a a ^ € -1± II # J. & 

_L 4i *f Jt- 4i # t Mb II ^ A & Mb II & _L ; M It * It • ffl a & 

f ^ f t s B a ^ > #-«^4^J*-4aMt>f^.^®iL^«^ 

4i ^ *p ^ © ; a&tt*^*fe^<Fi^ttiB<f^i^«ic 

# • 

*^^f^4L#^i|t. ^ 4£ Mb -f- © # a ^ # £ £ 

ft^^^ffeU^^ .IS • 4fc *t fc. *?■ 4L & Mb t ■& i* # o°a 

f ; is] . ^•@-H^^*^^#Mb i F-©^^J^^^Mb if. & a 
#11 * 5t A 4i 75" s£ -f- a ^ & ■ & * 51 s8 ^ II- * ^ & _L 

4l itt ii ^ ;# j. ^ if- € .it _l ' & m jt m ^ m & 

[ >5- j£ ] : 

a T £ S& <£■ % 1® 3l % 9® tf *a ^ & # W 4i ^ jL II M 

;# >s ^ # Mb II |iHU*t *S i<b I? ^ M ^ ^ ^ If- ft it ft 

# 4i ^ ' It iS t 1 «fe /^fft^ffl^^irTF^*^^^,^- 
M 4i it # M ^ - ft i i ^ ^ f ^ f? 1 ) 4: f ^ f ^ i H ' 4^ # 
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w * ^ & m $l ft k % m t ' & 7t # at * * /l -t u a ^ 

3£ 1^ >f> ;iS £ JMI 3fc • 

3? 7ffl #r 7F - & & w ft jl & a, & & & & if & m 

^ 2 0 0' # & ^ * t£ t # ft U /£ & *fc -f © 2 0 8' t* # Mb, ^ 

&£-4&*fS]*.*&;|fc • is] > i* ith -f- & 208#tStJt-fe*.4& 
1 04l «, & -fr € 1 0 0_L i£ & *» *& & 4& If- #j 4i *£ & /f 10 2 

^ f I O ^ 8HB fft ^ ) ' I?] HE # itt © 2 0 8_t ft /ft ^ 

It a a B £ 1 1_L 0r £fc & fet ^ ^ # f #r ;& 4° if if ii & 

% 4i 4£ *fe. 03 ?¥■ t 4r £ If * 1 1 2 alf 4i to i _L /& # *» # 7 

S fir ^ u & m 4l £ it & At If & 2 0 3> IS # # *b if & 203 
^ %t ?>\ % & ^ -!ip m ffi 7F $e. P# ^ H # ?'J ( Matrix Array 

) • ft ^ t m? % & ft & & & it ^ m m ?>i m £ ° * t • 

t£ 4£ itb -f- © 2 0 8Jf *ft _L 4i ±& If & 2 0 3#. a # If J*I ^ A 
( Non-Solder Mask Defined, NSMD) ^^^f-affi^ ° 
ft z? ' iS £ # *b -f- © 20 8^<&jL*_#*kif&20 3#. a *p 
*f ifc * At -f ® 20 8^JtX^.-^^.^tSt^#*fc- s p-* 2 0 8^^.^ 
_L • # ^ f£ # & ±& ^ ,^ 2 0 3a & Mb If & i# ^ 2 0 0^ SI tfi ft 
t yf 1 a04L yf? S - f ^ S itl t IE If £*J /f 10 2 O % 8ffl 

3? 8ffl" /sff ' ^ t A t f/j jL i? ;# 34 4i itb If 

^ & m 2 o o^. ^ ^ m *f ^ # ' #. & ^ & fa i o - m * i 041 

3f -t S» ^ 1 0 l4i «p ( Terminal) ^ j& ^ ?|. M. # # itfe, If 
* 10 3; ^ i<fc If & ^ 2 0 0 • 




i « (8) 

-f- m 2 0 8 > 2 0 8#. 131 i £ ;fe 1 0_t - 1*1 a*** & *b 

-r- s i o_t ^ # £ & & itt if ^ 2 o 3 ; ^ m a % ft m £ s 1 1 o 

A 4s M M z- # ft m & © 1 1 lit & JL ^ t£ 1 0_L ^ -f ^ It 

e s a ^ 1 1 ; *i $t m & m & & <t # % ft ti & *° if *fc * if ^ a j& 

4l IM£ *t m ^ t M if & 1 1 2A # ffl ^ t; $ If * 
112a- i% ff> /£ ^ tg B % % 11*. ft m & & 1 1 0_h > # a | 2r 
if # B a B £ 1 1J. & fa 1 O^L # Jtt if 10 3il 4& ±& If ^ 
2 0 0^ #■ Mfe. if & 2 0 3_h ; M & ® & 22 > m a & £ i* -f **■ It 
b b b £ 11- J if j& 1 l 2jSl & 1 & © : a Att^^^fe 

10;&*P4L#&:Jt°ifJfc 1 3-t. ^ t 7G # • 

# # Ah if & 10 3A *t <?• 2 0 3^ # n A ft ^ % *o ffl #r 7F 
^£ Pf. & m ?*\ ( Matrix Array) > -ft # * ft m % £ f& 

& $> -fe ^ m # n a ' 

i£ & ( & a a B ^ ^ JL (Chip Carrier)) 1 O^T % to m ^ 
T ^ — St S fift « • 2. fL & m ( Bismaleimide Triazine 
Resin) > * 5 » ,( Polyimide) - FR-4*JS ^ FR-5*J3S 
¥ € -l± JE- t#4f j^illt^tl 10 0' > ^ ^ ^ ^ is « 
t^fl 10 0iT^©Ji^^*t^^W^ 1 0 1 ( Conductive 
Traces) - i f 1 {i.H t ^ t I 1 0 Oil If- i£ 3fr & 1 0 lit * 
£ ifc W o 1 0 2 |g ^ .j± %i J§ ( Solder Mask) 102^ 

« ^ m m a ; fi t f ti i. ^ i 04i ^ t a* ,ii i o lit # m ta 

t& if % & 1 0 O^l 41 © ± 4k - ^ f t » t 1 0 m ^Mi t 




i < (9) 

ib i£ if f-J yf 1024: P,] o 1 0 2 b4i IM£ it if 1fr 1 0 3 ■ %% if £ 
1 0 3H * t£ 1E Sft & 1 0 1 f £ & & 10ji%'f+5.#&Mt^f:^ 10 0 
^STrSj^fflj;^^^^^^ ^ # j£ l 4i if in £ 10 4- 

it % # & it if & 1 0 3^T # ffl 4* 3? 8® A g 9ffl 4l # 

if ^ .A ^ ( Non-Solder Mask Defined, NSMD) if Q > 
# ?p • « # & if f'J yf 102^ f,1 o l o 2 b#. A ^ & A -£ if € Jt 

i o o_l if % io3> « if & io3- ^ ea # -t * 1 o o^ ^ 

36 a A if & I 0 Zffr & W % S & & 1 0 1- # *h & itj f£ 
if #>J yf 1 0 24L H o 10 2b> j-x^##itffl ff^rll?^ 11 24* 
>fc & « *E if f'i >f 1 0 241 Hfc >% T tt. ^ if Q 1 0 3_L - it -fit ^ « 

is if ^ i o 3^ m #} if t & i o 04i & s # & *& & j$ # 1 2 x # 

i# ^ • ^ 17 #r , & ^ #& #t j£ 1 2^ ^> « /f 10 OH 4i & 

t! * - BO ifct * a a a a i# #£&^3t&*tffiji£ff*S:*fc4iig. if 
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